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(57) Abstract 



The present invention pertains to the field of 
medical techniques and relates to surgical instruments, 
mainly endoscopic ones, for carrying out cutting, dis- 
section and coagulation operations on tissues. The 
present invention essentially relates to the implementa- 
tion of a less traumatic method for carrying out a spar- 
ing dissection of tissues while simultaneously coagulat- 
ing the same. The method involves using a dissection 
and coagulation apparatus in the fonn of a gas-vapour 
generator which can be realised separately or associated 
with a surgical instrument, mainly a cutting device of 
the endoscopic-scissors typt or a unipolar electrode. 
The gas-vapour generator is used for accurately sup- 
plying a high-temperature vapour or gas-vapour flow 
towards the tissues in oxxier to carry out a dissection 
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and a coagulation, wherein said flow has a sufficient velocity for breaking and laminating the tissues. The generator includes a body 
comprising a reaction chamber in which a gas-vapour mixture is formed from a substrate capable of rapid transition from a liquid phase 
to a vaporous or gaseous phase. The generator also includes a heating device as well as a small outlet opening or several openings or a 
directed nozzle. The gas-vapour generator can be arranged ort the working portion of a unipolar electrode, on an additional mobile and 
spring— loaded branch or on one of the branches of the cutting device. The branches of the cutting device are assembled so as to be capable 
of reciprocating movement relative to each other and include cutting edges or ridges which are curved relative to the longitudinal axis of 
said branches. One of the branches is curved and is used as an endoscopic hook for dissecting tissues and as a matrix for the gas-vapour 
generator. 



(57) Pe()>epaT 



H3o6peTeHHe othociitch k MeanuHHCKoft TexHHKe, b nacTHOcTH k XHpypriraecKHM 
HHCTpyMeirraM, b tom MHCJie 3Hj:^ocKonHHecKHM, jyia BunojiHeHHH onepauHfl pacceqeHHSi Txa- 
Heft, ^iHcceKUHH H KoaryjiauHH. 

C%mHOCTt: H3o6pe^reHHe nosBOJiner ocymecTBJum. Menee rpaBiwaTHMecKHfl cnoco6 
maflsnnefl jiHCceKMHw h o^iHOBpeMeHHOH Koar^'JWUHH TKaHed nocpe;5CTBOM ycipoflCTBaAJia 
^ucceKUiin H KoaryjT^UHH , BbrnojineHHUM b Bime nuo-naporenepaTOpa, Koroptifi moskct 6hnh 
BLinojiHeH OTZiejibHO HUH HaxupyprHHecKOM HHCxpyiweHTe, b nacTHocTH, Hape^KymeM ycT- 
poHCTBe THna 3H750HO>KHim HJiH MOHonojiHpHOM ^JieKTpOT^e. Henocpe^icTBeHHO ra3onapo- 
reHepaxop, npeaHasHaMeHHbift ann HanpaBJieHHoft no^aqH naxKaHb c uenbio ziHcceKUHH h 
KoaryjrauHH BbicoKOTeMneparN^Horo napo- hjih rasonapoBoro noTOKa c 6ojiliiioh cKopocrbio 
noTOKa, flocraTOMHoro fljw paaptma u paccjioeHHA TKaHefi, npe^^cxaBJM&T cooofl Kopnyc, Bbi- 
nojiHeHHofi B BHfle peaKuifOHHOfi KaMepM, rfle o6pa3yeTCH ra3onapoBa« CMecb h3 cy6cTpaTa, 
jierKO nepexoflHmero h3 >KHflKoro b napo- hjih raaooopasHoe cocxoflnne, c HaipeBaTejibHbXM 

yCTpOftCXBOM II HeOOJIbUIHM BblXO^IHblM HJIH HeCKOJIbKFIMH OTBCpCXHaMH HJIH HanpaBJieHHbOf 

conjioM. npHMCM raao-njqjorenepaTOp Moxcer Obixb pacnojioMceH Hapaooneft qacxH moho- 
3JieKxpofla HJIH HaaonojiHHxejibHofi noj(BH>KHOH npHiMCHMHofi 6paHUie HJIH o^HOH H3 6paHEn 
pe^ymero ycxpoftcxBa, padoine 6paHUiH Koroporo coeAHHeHU c BO3M0^Hocxbio B03BparH0- 
nocTvnaxejibHoro HBHHceHH^i OTHocHxeJibHo ffpyr flpyra h HMeiox HSornyTbie pe^KvmHe KpouKB 
HJIH rpaHH oxHOCHxejibHo npo^oji2>Ho3 ocH opaHui, rae o^naHS opaHiu Hsornj'xaH BbinojXELfler 
^yHKUHK) 3H;][ocKonHMecKoro KpK)qKa7uiflflHcceKUHH TKaneft h MarpHUM atk raso-naporene- 
paropa 



HCKJIIOHHTEJIBHO ftJIfl DjEJIEli HHOOPMAIJHH 



Ko^Bi, HcnojibsyeMbie fljia o6o3HaHeHiifl CTpan-HJieHOB PCT na THTyjiBHBix JincTax 6poiiiK>p, b KOTOpux iiy6jiii- 
KyiOTCH Me»c;nyHapoAHMe saABioi b cooTBeTCTBHH c PCT. 
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PCT/RU99/00243 



Cnoco6 ^HCceKaHii TKaHefi n ycxpoiicxBo ^m o^HospeMeHHOH 
jlHCceKUHK H KoaryjiHUHH (ero BapHaHTbi) 

I'lsoopexeHHe othochtch k Me^HUHHCKoil^ xexHHKe, b nacxHOCXH k xapyprnHecKHM hhcx- 
pyMeHxaM, b xom ^HCJie aHAocKonnqecKHM, jxnn BwnojiHeHHJi onepai^Hfl pacceqeHHH xKanefi, 
^HCCeKUHH H KoaryjiHi^HH. 

HaBecxHLiM HBJiHexcH cnoco6 xynoro pa^e^HHeHHH imu mocemiui XKaneft XHpyp- 
XHiiecKHM HHCxpvMeHxoM XHna Ho>KHHii, .3HAocKonHMecKoro KpiouKa HJiH 3JieKxpoi^a, 3a>KH- 
Ma, aiiccaKXopa ami ajieKxpoKoarj'JiHUHH XKaneH, me b KaqecxBe npHyKuraiomero 4>aKxopa 
HcnojEbsyexcH Henocpej^cxseHHoe BOsaeiScxBHe naxKaHH 3JieKxpHHecKoro xoica HJiHXOKa 
BbicoKOH Hacxoxbi (1). He^ocxaxKOM ^aHHoro cnocoSaHBJiaexca HeB03M05KHocxi» BHsyanb- 
Horo KOHxpojiH rpaHHi^ xoHKHX anaxoMaqecKHX cxpyKxyp {cocyjif>i) h hx cejieKXHBHoe 
Bb^eJieHHe, ^ito npHBO^T k hx noBpe^eHHK) h KpoBOxeqeHHio. IIpn 3xom HHCxpyMeHXOM 
npH5KHraexcH oojibinoii o6i>©m XKanaj^ mo o6yrjiHBaHHH. Jijm axofi nenn Hcnojn>3yioxca pa3- 
mmuhie 3JieKxpoxHpyprHHecKHe HHcxpyMeHXbi, TaioKe HSBecxaa Mexo^ AH4>$epeHaHpo- 
BaHHoro pa3j^eJieHHH xKaHefi B03HeHCXBHeM BticoKonanopHoro noxoKa'jKH^KocxH hjih thji- 
paB.aii^iacKofi npenaposKH , (2), He^ocxaxKOM Mexoi?a cxpyfiHofi mcceKixnn mimeTcn ox- 
cyxcxBHe Koaryjinpyiomero BosseHCXBiiH HaxKaan, cjio>KHOcxb npHMeHeHHH. IfasecxHtiM 
^jiHexcH B03^eHCXBHe ropOTero BOSj^yxa^yiH Koarj'JiaqHn c o6pa30BaHHeM cyxoro cxpyna, ^xo 
mimei cH aeaocxaxKOM ^aHHoro cnoco6a 

E^ejib H3o6pexeHHH - cosflaHHe Menee xpaBMaxH^acKoro cnoco6a ma^Hm^fi aHccaKUHH h 
o/XHOBpeMeHHOH KoaryjiHqHH XKaHejS h ycxpoiicxBa ^jm ero ocymecxBJiaHHH c bo3MO^oc- 

XbK) KOMGHHUpOBaHHOrO MHOrO^aKXOpHOrO BOSZ^efiCXBHH HaXKaHH H cQcymi' 
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IIocTaBJieHHafl 3a^^aqa, b otjihmhh ot HSBeciHtix, pemaeTCH xeM, ^to ycipoHcxBO ^lyiH 
^HCceKUHH H KoaryjiHijCHH npe^cxaBJieHO ra3onaporeHepaTopoM ^ KOTOptm MOJKex Stixb bw- 
nonHCH oxT^ejiLHO hjth HaxHpyprHHecKOM HHCxpyMenxe, b nacxHOCXH , nape^yu^eM ycx- 
poHcxBe XHna 3H^oHo:4CHHq HJiH MOHonojiapHOM 9jieKXpo;^e. HenocpeT^cxseHHO ra30-napo- 
reaepaxop, npeflHaaHaneHHtift jjjm HanpaBJieHHoft noAaHH naxKaHb c iiejitio ;^HCceKUHH h 
Koaryjisi^HH BLicoKoxeMneparypHoro napo- hjih raaonapoBoro noxoKa c fiojamofl cko- 
pocxbK) noxoKa flocxaxoHHoro ^^l5^ pasptma h paccjioeHiiH xKaHeS, npezicxaBJiflex co6oh 
Kopnyc BtinojiHeHHbifl b BH^e peaKqaoHHofi KaAiepti, rm oSpasyexca ra3onapoBa« cMecb h3 
cyficxpaxa, jierKO nepexo;q5!mero H3 :«H;i^Koro b n^o- hjih rasonapoBoe cocxoHHne, c na- 
rpeBaxeJibHbiM ycxpOHCXBOM h neSojibuiHM BhvcoriHhiM iisin necKOJitKHMH oxBepcxHHMH 
HJIH HanpaBJieHHtiM cohjiom, npH^eM raso-n^orenepaxop Mo:*:ex otnt pacnojiOMcen napa- 
6oHefi HacxH MOH03JieKxpoj^a hjih Ha T^onojiHHxejibHOfi noTTBHr^Hofi npHMCHMHoii 6paHnie 
HJIH OAHott H3 opaHui pei^cymero ycxpoftcxBa, paoonne 6paHmH Koxoporo coe;[^HHeHiii c bo3- 
MOHCHocxtK> B03BpaxHo-nocxynaxejibHoro ^[^BHOKeHHM oxHocHxejiLHO jjpVT spyra h HMeiox 
H3orHyxbie pe>K>mHe KpoMKH hjih rpaKH oxHOCHxejibKO npo^^ojiLiHOK och opaHm, r^e oflHa 
H3 6paHm H3orHyxa h BtraoJiHsex 4>yHKi^Hio 3H;^ocKonHHecKoro Kpio^Ka ajih AHCceKi^HH 
XKaHeH H MaxpHi^ti ^nsi laao-naporeHepaxopa. 

Ha 4>Hr. 1 npe^cxasneHo ycxpoff cxbo ^im micceKiimi ii Koaiyjiai^HH e BHfle ra3onaporeHe- 
paxopa , BHj^ cooKy ; na $Hr.2 npej^cxaBJien BapHaHx BtmojiHeHHJi ycxpoScxBa , rjie 3JieKxpo- 
ra30-naporeHepaTOp BbmojiHen b BHT^e peaKqHOHHofi KaMephi c HarpesaxejitHMM aJieMenxoM 
B BH;i^e HcxoMHHKaxoKaBbicoKoil uacxoxLi H cBH3aHHoft KJianaHHWM MexaHH3M0M c pe3ep- 
ByapoM jjm cyScrpaxa, bha c6oKy ; na^^Hr. 3 npe^cxaBJieH MexannsM OTcceKi^HH hjih pa3i>- 
e^HCHHa XKaHeii c o;^HOBpeMeHHOH Koarynsi^Heft npH opHMeHeHHH ycxpoilcxBaB nnjie ra3o- 
naporenepaTopa, bh^ c6oKy; Ha 4)Hr.4 noKa3aH o6ii^hh bh;^ oahofo H3 BapHanxoB ycx- 
poficx^a c i^tsonaporeHepaxopoM , BbinojiHeHHbiM b BH;^e sH^ocKonHqecKoro KpioMica hjih 
MOH03JieKxpo;3[a ; na $Hr.5 noKa3aHapa6oiia^ qacxt pe3Kyiuero ycxpofiCTBa n Bime 3H^o- 
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H05KHHU, oSmHH BH^i; Ha noKaaaH npuHi^nn pacceqeHH5i iKaHen 3H^^OH05KHHi]iaMH c 
nocxynaxejiLHWM ;[pH:»ceHiieM paSomix Spanm; Ha noKasan oSiqafr bh^ ycrpoftcTBa, 

BKJiioMaioii^ero raso-naporeHepaxop h pexcymee ycxpoHcxBO b BHZ^e ho^khhu c BoaapaxHO- 
nocxynarejitHbiM ;[^BH5iceHHeM SpaHUia; na ^nr.S noKSsaH npHHifHn ^eftcxBHH rasonapoBoro 
AHCceKxopa, BMOHXHpoaaHHoro aa ^onojiHHxejibHoa no;E5aHHCHOH npH>KHMHoft 6paHme pe- 
»cyiu[ero ycxpoficxBa. 

YcxpoHcxBo B BHjie r^onapoBoxo ;qHcceKXopa 1, npe;qcxaBJiflex coooft, (c^Hr.l), Kopnyc 2, 

BWnOJIHeHHLIH B BH^e peaKU[HOHHOfi KaMeptI,. BLKOA H3 KOXOpOH BMnOJIHeH B BHfle He6ojiL- 

moro oxBepcxHs hjih conjia 3 , npe;qHa3Ha^eHHoro jpia Btixo^a KOMnpeccHOHHoro bwcoko- 
xeMnepaxypHoro napo- hjih raaonapoBoro noxoKa, mo b coBOKynHocxH npe^cxaBjisex co6oh 
ycxpoHcxBO Jim nojij^eHHH h no^a^H raaonapoBoft cmcch b BH^^e ra3o-naporeHepaxopa4. 
raao-naporeHepar op 4 MO^ex 6hnh BbmojiHen ox^^ejiBHO ox ;?HcceKxopa h no^^ana raaona- 
poBOfl cMecH ocyii^ecxBJiHexcH no nojioMy Kopnycy r^acceKxopa. JJjm upejjynpe:^euusi ox- 
jiasK^eHHfl ra3onapoBofl CMecH b xpy6onpoBOJ5e h noBtmieHHs 34^<i)eKXHBHOcxH pa6oxw anc- 
ceKXOpa , ra3onaporeHepaxop 4 MOHxnpyexcii nenocpe^^cxBeHHo Hapa6oqeH ^lacxH xnpj'p- 
rnqecKoro HHcxpyMeHxaB BHfle e^HHoro HHCxpyMenxa, fa© Kopnyc HHCxpyMenxaSy^tex hb- 
jBixtcH KopnycoM raso-naporeHepaxopa hjih raso-naporenepaxop mo>k8x 6wxt npe^c- 
xaBJieH B EHTjjd AonojiHHxeJibHoro ycxpoficxsa Faso-naporeHepaxop 4 o6ecne»iHBaex nojty- 
HeHHe H3 cy6cxpaxaBi>icoKOxeMnepaxypHoro napa hjih rasonapoBoft cMecH, x. e, nepeBozptx 
cyocxpax h3 ootofo aiperaxHoro cocxohhhh b ;aEpyroe swcoKoxeMnepai^pHoe ra30o6pa3Hoe 
arperaxHoe cocxoHHHe h aacHex pasBHsaiomerocH BticoKoro ^^aaJieHHH b peaKunoHHofi Kajse- 
pe oSecneqHBaex noii^aw KOMnpeccHOHHoro BticoKoxeMnepaTvpHoro napo- hjih ra30- 
napoBoro noxoKa naxKaHH, JJfla. nepeBo;ita cyScxpaxa H3 o;qHoro arperariHoro cocxohhh^ b 
jjpyroe M05Kex Strrt HcnojitsoBaHO nanpHMep, HarpeBaHHe cyocxpai a (4>Hr.l) xenjiOBtna 
ajieMCHXCM 5, xoKaMH bmcokoh ^acxoxti 6 (4)Hr.2) ox cnei^nantHoro Hcxo^HHKaB BH;E^e 
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6jIOKaynpaBJieHHH, yjILXpaSByKOM HJIH B03;E^eHCTBHeM HHtlX 4>H3HMeCKHX H XHMH^eCKHX 
^laKTOpOB. 

^UfTiH ooecneqeHHH AaHHoro npouecca KOpnyc raso-naporeHepaxopaBbinojiHeH & BH^e 
peaKUHOHHOH KOMepw 7, me- 4)opMHpyeTCH napo- hjih rasonaposaH CMecL H3 cyScrpara no7|| 
aeftCTBHeM BbmienepeHHCJieHHbDC hctohhhkob. IIpHHeM peaKE(HOHHa5i Kajwepa 7 MOJKex 6brrb 
B BHfle nonocTH c OAHHM BbDCo^HLiM oTBepCTHeM 3 HJIH COHJIOM, a MO»:eT 6brrb npefl- 
CTaBJiena nopncTtiM MarepHariOM , xjxe MHoroHHCJieHHbie nopbi abjmiotcjj hojiocthmh ji^im 
cyScTpara, a napy^Hbie nopti - Bbixo;:^HbiMH OTBepcxHHMH mm rasonapoBofl cMeca. B axoM 
cji^ae peaKi^HOHHasi KaMepa 6y?^ex npe^^cxasjistrb co6oh Henocpe^cxaeHHO KOpnyc ra30- 
naporenepaxopa , KoxopbiH M05Kex 6brrb BMOHXHpoBaH b XHpyprn^ecKHH HHcxpyAfenx , a 
o^a H3 ero caooo^^Hbix BbicxynaiQinHx nopncxbix cxeuoK npe;[^cxaajiHib cooofi conjio Ana 
no;^a4H rasonapoBoro noxoKa 

B KaqecxBe cyScxpaxa 8 HcnoJib3yexca Beiii^ecxBO b xch^kom cocxohhhh, jierKO 

nepexoflsma^i b ^yroe arperaxHoe cocxoHHHe - BbicoKOxeMnepaxypHbifl neperpexbifi nap , a 
B cjiyqaje npHMeneHKH cuecu miAKOcxefi - BbicoKoxeMnepaxypHoe ra3o-napoo6pa3Hoe cocxo- 
SHHe. B KaqecxBe cyScxpaxa Hcnojib3yexc« Boga^ cnnpx, BOflHocnnpxoBbiH pacxBop , JierKO 
nepexo^Jni^He b ropOTHfi nap, axaiOKe 3^Hp h aP5^h^ noAo6Hbie ^kh^kocxh JieiKo o6pa3yK)- 
mHe npH HarpeBaHHH hjih hhom Boa^eHCXBHH napo- hjih noonapOBbie hoxokh. 

JSflsi nepexoAaacHAKoro cy6cxpaxa 8 h3 oahoxo arperaxHoro cocxojiHHfl b Apyroe npHMe- 
H^iexcH, b HacxHOGXH, HarpeBaHHe b cbh3h c neM, ra30 naporenepaxop 4 b jibhhom cjiy^ae 
(4>Hr.l) npe^cxaBJieH ajieKxpo-raao-naporenepaxopoM c 6bX(rrpoHarpeBaioii(HMCH 3JieKX- 
pH^ecKHM xenJioBbiM sjieMeHxoM 5. TaKHM sjiewenxoM M05Kex Bbicxynaxb BKjncqeHHbiH b 
3JieKx-pHMecKyK) i^enb cnei^HanbHbm HarpeBaxejibKbift ajiewieHx b BH^e aneKxpocnHpariH, 
pacnojio-^eHHbift BHyxpn hjih cnapy^H AncceKXopa , a xaioKe caw Kopnyc AHcceKXopa, b 
xoM ^HCJie nopncxbiH Kopnyc raso-naporeHepaxopa Ilpn hx 6bicxpoM HarpeBaHHH, pacno- 
jio^eHHbifi B peaKi][HOHHOH Kawepe 7 cyScxpax 8 HarpeBa^cb, nepexo^x b napooDpa3Hoe 
3AMEHHIOmHH JIHCT (HPAEHJIO 26) 
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cocTO^HHe HJiH ra3o-napoo6pa3Hoe cocro^iHHe. JJi^ HarpeBaHHH MO^Kex 6i>iTt Hcnojib30BaH h 
jjpyrou npHHUfim SesKOHTaKXHoro HarpeBaHHH cyScxpaxaS b 3JieKxpo-ra3o-naporeHepaxope 
4 , a HMeHHO, TOKOM BticoKOH HacTOTM KOTopwH nosBOAHTCH K cyocxpaxy 8 Henocpeacx- 
seHHO (4)Hr.2) nepes Kopnyc T^HCceKxo pa 1 hjih nepes H30JiHpoBaHHfciH BHyxpH Kopnyca 
KOHxaKx nepei coeAHHHxejibHtie Bbixo;p[bi, K^'^a no^^KjiiouaexcH 6jiok j^npaBJieHHH. 
npH pa2orpeBaHHH BbicoKonacxoxHtiM xoKOM cyficxpaxa 8, nocjiej^HHH narpeBaexcH h 
nepexo^Hx b ra30o6pa3Hoe cocxo^HHe hjih ropmHfl nap. IIpH axoM caM KOpnyc MO»cex 
Bticxynart npoBO^KHKOM ajieKxpoxoKa hjih oahhm H3 KOHxaKXOB. 

Pa6oxa raao-napo-renepaxopaB Bapuanxe ^jieKxpo-raao-naporeHepaxopa oc5m[ecxB- 
jiHexc5i ((|)Hr.3) cjieijyiouxnM oSpajOiM. IIpH no^a^e 3JieKxpHuecKoro xoKa HasaMKHyr&ifi b 
uenn xenjioBofi sjieMenx 5 ox 6noKaynpaBJieHHH 6 nepes CQe;[^HHKxejibHMe BtDCO^bi hjih 
7)(eHCXBHH BbicoKoqacxoxHoro xoKa h yjiKxpasByKa ox HcxoqHHKaBMOHXHposaHHoro b 
KOpnyc ra30-naporeHepaxopa na cj^ficxpar 4, BBez^eHHbiH b peaKUHOHHyio Ka&iepy 7 ra30- 
naporeHeparopa4 hjih nopHcxoro KopnycaycxpoftcxBa^ npoHcxo^HX HarpesaHHe h Hcna- 
penae cy6cxpaxa 8 c o6pa30BaHHeM naxo^pm^erocH no^ ^aBJieHHeM napa 9 hjih rasonapo- 
Boro cy6crpaTa Hs-aapaaHHUU o6teMOB OTyx arperaxHtuc cocxoHHHfi cyScxpaxaS b raao- 
naporenepaxope 4 hjih xo^Hee, b peaKqHOHHOH KaMepe 7 c yaKHM Bbixo;D(HUM oxaepcxneM b 
BHA^ coiuia 2 , rasonapoBaH cMect hjih nap 9 Haxo^HXCK no^ ^^BJlOHBeM ii c 6ojii>moH 
CKopocxtK) HaHHHaex BtDCOAHXt H3 BbDcoAHOFO oxBepcxHH 3 HJIH coiuiaB BH^e HanpaBjieH- 
Horo BLicoKoxeMnepaxypHoro ra3onapoBoro noxoKa 10 hjih nanpaBJieHHoro AH4>4*y^H^^^ 
noxoKa npH nopHcxoM Kopnj'ce, oSecnemBafl npoAecc Henpeptmnofi nHcceKunn h o^ho- 
BpeMeHHofi KoaryjiHUiHH jj,o nojiHoro pacxofla cy6crpaxa- IIpH HcnojiL20BaHHH nopHcxoro 
KOpnyca r^o-n£^oreHepaxopa aHajiornnHbiH MexaHH3M npoHCXOAHx b MHoroHHCJieHHfcix, 
CB^aHHbDc Me^K^y co6oil nojiocxax h nopax, BticxynaiomnxpeaKUHOHEitiMH KHMepaMH raso- 
naporenepaiopa /^na ooecne^ieHHfl HenpeptiBHoro npoAeccapaooxti b pe5KHMe Hepeptm- 
Hofi HJiH HMnyjiBCHOH fJsjticceKiiHU 6e3 nepe3£q>^KH raso-naporeHaparopa hjih ra30-napo- 
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Boro ^DiHcceKTopa, nocjieOTHH CHa6:5KeH cmohhum pesepByapoM 1 1 hjih nocxoHHHtiM 
pesepayapoM c oxBepcxHeM^ajrasanpaBKH 12, coe^HHeHHMM c peaKitHOHHofi Kawepofr 7 c 
noMombK) KJianaHHoro MexaHH3Ma 13 , ooecneHHaaiomero no^^any cyocxpara b peaK- 
i^HOHHyio KaMepy hjih nopHcxbiH Kopnyc raaonapoBoro ancceKxopa h npeflj^npe^KT^aiou^Hii 
BBDCOfl rason^oBoro noxoKa b HanpaBJieHHH pesepByapa. 

IIpH BbinojiHeHHH onepax^HH c noMoiu[i>K) flHcceKxopa, nocJie^HHft nojpoflHxca (^Hr.3) 
Henocpe;^cxBeHHO k XKaHH hjih Ha onpe^ejieHHOM paccxoHHHH h HanpaBJieHHbiM hjih ;d(h4>- 
(j[jy3HtiM EticoKoxeMneparypHbiM KOMnpeccHOHHWM rasonapostiM hoxokom 10 npOH3BO- 
^urc5i MexaHH^ecKoe pa3i>e;qHHeHHe xKaneil h o^HOBpeMeHHa5i Koaryji5H3[H5i. Ha^HX.S noKa- 
3aH pejyjifcxax AeficxBHH rasonapoBoro noxoKa na SnoxKaHH. IIpH ero npHRfeHeHiiH b nep- 
Byio oHepe^9» paspjanaioxcfl cxpyKxjTpti, o6jia;r^aK>u]^He cjiaSoil MexaHHqecKoft npoHHOcxbio, 
HanpHMep, :»cHpoBaH KJiexnaxKa, ceposHwe o6ojiomkh 14, x.e. xe cxpyKxj^w, Koxopwe oSbWHO 
pa3be^HHHK)X npH BtinojiHeHHH onepai^HH h b xo tko BpeMH HCKJHonaexcH noBpencj^eHHe Baac- 
hlk anaxoMH^ecKHX cxpyicxyp, HanpHMep KpynHEix cocyflOB, oSjiaj^ajou^HX 6ojitmeH laexa- 
HHHecKOH npoHHocxbK). KpoMe xoro, Koaxj'JiHpyioxcH xojibKo oHeHb MejiKHe KpoBenocHwe 
cocy^9>i 15 , xaK KaK KpynHue cocy;!:^»i 16 npaKXHHecKH ne noBpe^aioxcH Bos^eficxBHeM 
rason^OBoro noxoKaH3-3a ero MajioH xenjioeMKOCXH. 

HanpaBJieHHfciH KOMnpeccHOHH&m rason^oBofi noxoK xaK^Ke oxcjiaHsaex xKaHH, ^eficx- 
By5i no npHHUHny FH^aBJinqecKofi npenapo&KH , npH 3xom HCKJiioHaioxcK KpoBoxeqeHHH h3 
MejiKHX pa3ptmoB xKanefl ox MexaHHHecKoro B037^eHcxBH5i 3a cnex KoaryjiHpyioiqero T^eHCi- 
BHH BbicoKoxeMnepaxjpHoro ra3on^OBoro noxoKa ,Z^mi y3o6cxBa paSoxti ^HCceKxop M05Kex 
6hTTh H3orHjrr b BH^e SHflocKonHHecKoro KpioqKa 17 huh BtinojiHeH (4JHr4) nenocpe^^cr- 
BeHHO Ha pa6oHeM Konqe ^z^eScxByiomero MOHonojmpHoro 3JieKxpo;Qia zpia aJieKxpoKoarj^^- 
JurUHH H AHCceKUHH. IIpH Ho^KJHOiieHHH B sjieKxpH^ecKyio uent KOpnyca^E^HCceKXOpa, bldcos 
ox Koxoporo no^KJiioHaexcH k oSbWHOMy annapaxy ;nJi5i Koaryji5mHH xKaHefi, r^onapoBOH 
AHCceKxop Mo^ex BunojiHHXb xaiQKe ^yHKi^HH sjieKxpoKoaryjiHqHH. B 3aBHCHMOcxH ox cko- 
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pocTH noTOKa, 4>opMti BLixo^Horo oTBepcTH5i HJiH coiuia, TunapeaKi^HOHHOH Kawepti, xeM- 
neparypti, BBi6opa cy6cTpaTa h t.^. mo:^ho peryjinpoBaxt cxeneHB MexaHHHecKoro h xeM- 
nepaxypHoro B03;neHCTBHH naxKaHH, npeuMjnj^ecxBOM ^aHHoro ycxpoacxBaimjiHexcH o^ho- 
BpeMeHHOcxb npoqeccoB MexaHHHecKoro paspymeHH^ XKaHefi h KoaryjiHqHH JwejiKHX, HeT^oc- . 
xynHfcix BH35'ajii»HOMy KOHxpojiio, aHaxoMH^ecKHX cxpyKxjp, uisi^^nPi pe:»CHM MexaHHHec- 
Koro H xenjioBoro BOs^eficxBHH. IIpH sxom He o6pa3yexc5! njioxHtifi c%'xoh cxpyn hjih o6yr- 
jiHBaHHe xKaHefl. rasonapoBOH ;qHcceKxop M05Kex 6i>ixi> BbinojiHen na jiio6om xHpypxH- 
MecKOM HHCxpyMeHxe, nanpHMep Hasa^cH&ie, ^[^HcceKxope, sjieKxpoAe ((^Hr4) hjih pe^Kyu^eM 
ycxpoiicxBe b BH;qe Ho^KHHq 18 (4kHr.5), KOxopuMH 3axeM mo^ho pacceKaxt KoaryjiHpOBaH- 
HBie, ho He pa^pymeHHfcie rajonapoBLm hoxokom njioxHtie cxpvKxypfci ( cocy;a[bi, cbhskh , 
BOJiOKHa Mbinm ). 

TJ^ conpjtsceHHOii pa6ori>i raao-njqjoreHepaxopa b sapHaHxe rasonapoBoro 3HT|HCceKxopa 

C HOJKHHUaMH OHXHMaJIbHblM HBJlHeXCH HCnOJIL30BaHHe OAHOH H3 DpaHKI H05KHHII KaK MaX- 

pHUEi Ana HanpaBJieHHoro rasonapoBoro noxoKa, qxo no3BOJiHX yBejiH^HXt ^naMexp conjia h 
njn[oma^93 Koaryjisi^HH.. IIpH 3xom, Hap^' c "xohkoh u^a^<ni^eH MucceKixueH XKaneft in- 
3onapoBbiM noxoKOM, no^jinexcH B03M0KH0cxb ipySoft OTcceKU[HH h ajieKxpoKoaryjiHi^HH 
XKaneg 3JieKxpoHo>KHHr^aMH, Hcnojitsya hx ^jki pacce^eHHH rpyotix cipyKXj^p. 
3H^^0H05KHHUfci 18 (4)Hr. 5, ^^^e noKasana paSo^aH qacxt HHcxpyMenxa) BunojiHeHbi c bo3b- 
paxHo-nocxynaxejiLHiiiM ^H^KeaneM, Hsornyxtix no oxHomeHHio k och jpHHceHH^ 6paHm, 
pe^j^^HX KpoMOK 19 H 20 oxHOCHxejibHo ^yr ^yra, r^^e o^^Ha H3 6paHm 21 H3orHyxaB bh- 
^e KpioHKa c pe>Kymea KpoMKOii, Hsornyxoft, b ^acxHocxH, nofl yrjiOM k npo^iojiLHOH och 22 
6paHmH H ;PiOnojiHHxejiLHo npeflcxaBJwex co6ofi moho- hjih ennojispHLiH sjieKxpoj^ ^jih 
^JleKXpOKoa^yJIH^HH h 3JieKxpoAHCceKqHH c noflBe^eHHtiM k nett H3o.iHpoBaHHbiM KOHxaK- 
xoM 23. <DopMa HsrHfia SpaHuiH h peHcyiuefi KpoMKH MOHcex 6trrt pa3JTmHofl:, onxHMaJiLHMM 
5ffijiflex CH H3rH6 6paHmH h pacnojio^KeHHe pejKjTi^eH KpoMKH no^ yrjioM k npo^ojibHofl och 
^opan^eHHH 6paHm hjth npo;o[ojii>Ho& och 6paHmH. 
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Bxopafl 6paHma 24 , ksjc h nepsaM 21, MOMcex Bi>raojiH5iTi,CH no^^aH^KHofl, HaxopqeBofl 
noBepxHocTH KOTOpofi BbinojiHeHa pexcyiqa^ KpoMKa 20 , HJornyraH no oxHomeHHK) k 
npo;^ojtt.HOH OCR opaHuiH , rto^BHHCHaH opaHuia MO>Kex 6wih BwnojiHeHaaHanLornqHO nepaoH 
6paHme, b BH^e HaornyxoH SpaHuiH c sjieKxpoKOHxaKxoM hjih HMexb xojibko xopi^eByio 
noBepxHocxb (^rt5 ), r^^e BbinojiHena HSorHyxaa pe^cyman rpanb hjih KpoMKa 20. JJfiuyKeHUH 
6paHm ocyii3[ecxBJiHexcfl 3a c^ex o6LmHi>ix pyKoaroK hjih npo^^ojibHLDc xoJiKaxejiett sHflocKO- 
HHHecKHX HHCxpj'MenxoB. Ha 4>Hr.6 noKa3aH npHHZ][Hn ^^Hcrnnn 3JieKxpoH05KHHq c nocxyna- 
xejitHbiM 3BH>KeHHeM pe^m[HX KpOMOK K H3orHyroH o;atHOH h3 fipaHiii npH pacceqeHHH 
XKaHH 25 KaK b pe^HMe o6tiqHoro pacce^eHHH, xax h b pe^HMe c o;3HOBpeMeHHO& ^jieKxpo- 
KoaryjiHi^Heft. 

J^nsi ooecneqeHHH bo3mo»chocxh MHoroKOMnoneHXHoro B03z^eHCXBHH HaxKaHt 25 npH 
BbinojiHeHHH onepanHH 3JieKxpOH05KHHrcM 18, c 3arH3rrofi o^^Hofl H3 Spanm, ( ^nr.l) cHa5- 
Hcenti ^onojiHHxeJiLHoft no;[jiBH^Hofi npH^HMHoft GpomaeA 26 no xo;^^ npo^^ojibHoft och 22 
H3orHyxofi 6paHmH 2L r^e Haxopuesofi noBepxHocxH BbinojiHen rasonapoBofi flHCceKxop 1 
B BapnaHTe ajieKxpo-rasonaporenepaxopa Bpanma 26 Mo^ex coejiJiRmhCH c SpaHuiefi 24 
3JieKXpOHo:»CHHi5 nosnpy^HHeHHbiM coe;[^HHeHHeM h xor^a ^BHJKeHne oSenx dpanui 6yACT 
ocymecxBJOTtca o;qHOH pjtcohxkoh. TaKUM o6pa30M. ycxpoficxBO b Bu^e KOMfinnHpoBaHHoro 
ra3o-naporeHepaxopa c 3HAOH03KHHi^aMH 27 no3BOjiflex co^exaxb i^ejitifl KOMrniexc xHpypra- 
^ecKHX BosaeftcxBHH HaxKaHi> 25, BKJiioHaioiiKHX rasonapoByio ;p[HcceKqHio h KoaryjumHio, 
sjieKxpoKoaryjuii^HK), pacGaneHHS XKHHefi. Ha ^nr,S noKasan npHHi^nn z^eficxBHS komohhh- 
poaaHHoro ycxpodcxaa 26 npH raionapoBod jsjicceKJinn, rj^e noKasan flonojiHHxenbHtiH Me- 
xaHH3M B03fleHcxBHfl HaxKaHb, a HMeHHo - 4*yH^iiHH sjDKHMa XKaHH ueyKjiiy SpaHiuefi 21 
3JieKxp0H05KHHq H no;EpBH5KHOH npH:«cHMHoft SpaHuieft 26. ^aHHblfl 34'^^KX no3BOJiflex "CBa- 
pHBari." H KpynHbie cocy79>i nepe^ pacceqeHHeM hx Ho^cHHUtaMH. HpH Heo6xoAHMOcxH, ra- 
3onapoBOH AHCceKXop Mo^ex 6uxt BwnojiHeH h na o;!p[OH H3 6paHm ^JieKxpoHo^HHi^. 
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flaHHoe ycTpoiicTBO Haftsex mupoKoe npHMeneHHe b sH^ocKonHitiecKOH XHpyprHH ;EyM 
B&inojiHeHHH onepaL^HH ;3[HcceKiJ[HH h KomyjmuuH upn Bhm^jiemin opranoB h cocyT^OB, n b 

OHKOJIOrHH - AHH JlHM^JOAHCCeKUHH. 
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Oopiayjia H3o6peTeHH^ 
1. CnocoD AHcceKUiHH H Koarj'jinqHH xKaneH, BKjno^aiomiHH MexaHHuecKoe past- 
e;aHHeHHe h BbicoKOTeMnepaxypHyio KoaryjiamHio, oTJiHHaiomHHCfl reM, nro npOBo;[^HTCH o^- 
HOBpeMeHHan jiRcceKi\nn h KosayimnHH nyieu HenpeptmHoro HMnj'JihCHoro B03;a[eftcTBHH na 
TKaHb BfcicoKOTeMnepaTypHoro HanpaBJieHHoro KOMnpeccHOHHoro n^o- hjih raaonapoBoro 
noTOKac 6ojibmeii CKopocTtio noTOKaH3 Bbixo^Horo oraepcTHH hjih conjia j'cxpoHCTBa. 

2. ycTpoflcTBO B BH^e XHpypFHHecKoro AHCceKTopa BbinojiHCKHH XHpyprnqecKHX 
onepai^Hd, BKJiioMaioiiKHX ;£(HCceKixHio h Koarj^jiHi^Hio TKanell, oxjiH^aion^eecH xeM, nro bw- 
nojiHeno b sH^^e raaonaporenepaxopa, Kopnyc Koxoporo BbinojiHeH b BH^e peaKi^HOHHofi Ka- 
Mepw c BhDcoOTWM oxBepcxHeM HJIH conjioM jpw nojxBnu BwcoKoxeMnepaxypnoro komh- 
peccHOHHoro napo- hjih ra3on£q)OBoro noxoKa^ nojiyMeHHoro h3 cy6cxpaxa 

3. YcxpoHCXBO no n.2, oxjiH^aiomeecH xeM, hto raaonaporeHepaxop BbmojiHeH b BH^e 
3JieKxpo-ra3onaporeHepaxopa, peaKi^HonnaM KaMepa Koxoporo CB5i3aHa KJianaHHbiM Mexa- 
HH3M0M c pe3epByapoM ^pw cyficxpaxa, a HarpeBaxejitHJbiH ajieMenx 3JieKxponapora30- 
reneparopa cHa6»ceH coe^HHHxeji&HBiMH Btixo^aMH c 6jiokom ynpaBJieHHH. 

4. VcxpoHcxBo no oxJiH^aioujteecH xeAi, ^xo peaxi^HOHHaa KaMepa npe;D[c- 
xaBJiena nopiicxbiM KopnycoM rasonaporenepaxopa 

5- VcxpoHcxBO no n.2, oxnHnaiomeecH xeM, hxo rasonaporenepar op BbinojiHeH b BH^ie 
KOM6HHHpoBaHHoro T^HCceKxopa, no;^np\oKHHeHHoro c ot^hoh h3 Spanm pe^cyiqero ycx- 
poftcxBa B BH^^e dJieKXpOHo^KHHa c B03BpaxHo- nocxynarejitHbiM ^BHXceHHeM H3orHyxtix no 
oxHomeHHio k npo^ojibHofi och 6paHm pe>KymHx KpoMOK, r^e oflna h3 6paHm Hsornyra noa 
yrjioM K npoflojiBHoft och ^H^eHHH. 

6. YcxpoHCXBO no n.2 h 3, oxjiH^aiomeecH xeM, qxo ra3ona|)oreHeparop BbinoJineH b Kop- 
nyce ycxpoflcx'BaxHna MOHonojiHpnoro 3JieKxpo;?a 

7. YcxpoHCXBO no n.2, oxjinqajon^eecfl xe&r, hto b Ka^ecxBe cyScxpaxa^™ 
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nojiyMeHHH napoRoro noiOKa, ycipoftcTBO BKiiiciaeT Bo^^y. 

8. YcTpoficTBo no n.2, oxjiimaiouieecH xeiw^ ^xo b Ka^ecxse cy6cxpaxa;iVM nojiytieHHH 
rasonapoBoro noxoKa, ycxpoHcxao BKjnoHa^x cnupxcBo-Bo^^HWH pacxaop. 

9. VcxpoficxBO no n.2, oxJin^iaiouieecH xeiw, hxo b Kanecxse cyScxpaxaOTH noJiVHeHHfl 
BbicoKOxeMnepaxypHoro rasoBoro noxoKa ycxpoftcxBO BionoHaex 3<^up h BO^nhle pacxBopti s^upa. 
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